Music actually makes our kids smarter .... The College Board last year documented a 100-point gap in SAT scores between students who had music instruction during their early elementary school years and students who did not. The longer students study music, the greater the gap in scores. 
in each of the subjects listed below. If you have not taken any course in a subject and do not plan to take any in high school, fill in the oval 'None' column. If you repeat a course, count it only once." The questionnaire lists examples of what is meant by Arts and Music: art, music, art history, dance, and theater. In the following analyses, we compared scores of students who indicated having taken zero, one, two, three, and four years of such arts courses.
We analyzed 12 available years of SAT data, from 1987-1998, examining amount of arts course experience as the between-subjects factor.2 Because 1996-98 scores were recentered, they were higher than earlier years. Prior to analysis, we converted these scores back to the original scale so that scores were comparable across years. We repeated this analysis three times, once for composite scores and then again for the verbal and math scores separately in order to determine which of these two types of scores is more highly associated with arts study.
We treated each year's score as an independent observation. There were 12 observations for zero, one, two, and three years of arts courses taken, and 8 observations for four and over four years of arts courses taken.3 These same levels were used for analyses on verbal and math SAT scores, reported later. Figure 1 shows mean composite SAT scores achieved by students with different levels of arts coursework. As can be seen, scores appear to increase gradually with each level of arts from 0-3 years, and then to jump sharply at four years. A one-way ANOVA, with levels of arts experience as the between-subjects factor, revealed a significant effect of level of arts experience, F(5,60)=93.977, MSE=83.791, p<.0001. A contrast analysis revealed scores of students with zero, one, two, and three years of arts experience to be significantly lower than scores of students with four and over four years experience, F(1,60)=426.544, MSE= 83.791, p<.0001. This contrast alone accounted for 91% of the variability across the different levels of arts education.
Composite Scores
A trend analysis was then performed on scores of students with zero to three years of arts courses. The error term from the original ANOVA was used for this and other tests for trend components. A significant linear component was revealed, F (1,60)=43.009, MSE=83.791, p<.0001, reflecting the fact that scores increase linearly from 0-3 years of arts experience.
Thus, composite SAT scores increase linearly from zero to three years of arts experience, and then rise sharply at four years. While scores of students with over four years of arts are slightly lower than those with four years, a post-hoc t-test showed that the mean scores of students with four and over four years of arts were not reliably different, p>.05. A later question on the SDQ asks, "Please provide information about the content of some of the high school courses that you have taken or plan to take, and related activities. You may mark more than one in each subject area." Students were then given the following choices: No course work in the arts; acting or the production of a play; drama or theater appreciation; studio art and design; art history or art appreciation; dance; music history, theory, or appreciation; music, instrumental or vocal performance; photography or filmmaking. We examined 10 years of data relating SAT scores to each of the above types of arts courses (excluding photography/filmmaking).6 We first compared verbal scores (averaged over 10 years) across art form. As can be seen in Figure 5 , among students taking some form of art, the highest scores were obtained by those who took one or more courses in acting/play production (M=465), and the lowest scores were obtained by students who took one or more courses in dance (M=433). Note that the lowest verbal scores were obtained by students who took no arts at all (M=401).
We next compared math scores (averaged over 10 years) across art form. As can also been seen in Figure 5 , among students taking some form of art, the highest scores were obtained by students taking acting/play production courses and music history/theory/appreciation (M=503), and the lowest scores were once again obtained by students taking dance (M=474). Note again that the lowest math scores were obtained by students who took no arts at all (M=465).7 t-test Comparisons. t-tests, performed separately for verbal and math scores, compared no-arts scores to scores for each type of arts course. These tests are summarized in Tables 1 (verbal) and 2 (math). All of the statistical comparisons proved significant. Thus, we can conclude that the verbal and math SAT scores of students taking any form of art, irrespective of number of years, are significantly higher than for students who take no art.
Effect Size Comparisons. We next computed an effect size over the ten years of data comparing the scores of students taking no arts vs. the scores of students taking a specific art form. We computed effect sizes separately for each art form because the groups were not independent. That is, students who took one form of art may well also have been represented among those taking another form.8 We conducted independent meta-analyses for each art form and compared the weighted average effect sizes yielded by each one. Thus, we performed a total of 14 small meta-analyses (seven art forms by two outcomes). These analyses enabled us to determine whether the relationship between math scores and the experience of taking a music course was stronger than, for example, the relationship between math scores and the experience of taking a visual arts course. Figure 6 shows the mean weighted effect size for verbal and math SAT and participation in each art form, shown in relative descending order for verbal scores. Effect sizes for verbal scores ranged from a high of r=.28 (acting) to a low of r=.14 (dance). Effect sizes for math scores ranged from r=.16 (for acting) to r=.06 (dance). Although the math effect sizes ranged less widely and were lower overall, a similar pattern was found for both verbal and math scores: the strongest relationship between score and type of arts course obtained when the course was in acting, the lowest obtained when the course was in dance. Tables 3 and 4 present further information about the strength of the mean effect size found for each art form. In these tables, we first list the effect size, followed by the 95% confidence interval (which indicates the interval within which the average effect size of another sample of 10 similar studies would be likely to be found). The next column lists the Stouffer's Zs, all of which were associated with p levels of <.001, indicating that these results are generalizable to another sample of students who might have been sampled for these studies. The next column lists the t-tests of the mean Zr, all of which are significant at p<.0001. This allows us to generalize the results to new studies. The file drawer column indicates the number of new studies averaging null results (i.e., mean probability levels of .50) that would need to be unearthed in order to bring the probability level of our Stouffer's Z down to p=.05. These tables clearly show a range of effect sizes (depending on type of art course taken), from r=.10 (the relationship between art history appreciation and math score) to r=.28 (the relationship between acting/play production and verbal score).
Conclusion
Our analyses demonstrate that students who take any kind of art course in high school have higher SAT scores (both math and verbal) than students who take no art course at all. Moreover, those who take four years of arts courses have higher scores than those who take some art but less than four years' worth. However, we cannot conclude from these findings that taking arts courses will result in higher SAT scores because the data are purely correlational and allow no causal inference. The link between SAT scores and arts courses has many possible explanations besides the possibility that exposure to the arts by itself leads to the kind of cognitive growth that would be reflected in higher SAT scores. Alternative explanations include the possibility that students who choose to study the arts are high achievers to begin with. It is possible that high-achieving students come from families that value both academic achievement and the arts; hence such students not only work hard on academic subjects but also choose to study the arts. It is possible that high academic achievers choose to take arts courses because they believe these courses will increase their chances of admission to a selective college. And it is possible that students who study the arts attend schools that are strong in both arts and academics.
Although the link between SAT scores and study of the arts is positive, an even stronger link exists between SAT scores and study of academic subjects. Elliot Eisner has compared SAT scores of students taking 1, 2, 3, 4, 4+ years of English, math, science, history and social science, foreign language, and arts and music.9 What he finds is striking. In every case, students who take at least four years of a given academic subject score considerably higher on their SATs (both math and verbal) than do students who take only one year of this subject. Moreover, the difference between scores of students with one vs. four or more years of the subject is far smaller in the case of the arts and music than it is in the case of each of the other academic areas examined. These data suggest that students who focus on particular areas are high-achieving students. Focusing on the arts is one indication of high academic achievement. But focusing on academic areas is an even stronger indication of high academic achievement.
Here are a few more examples to make this point. In 1998, the average (nonrecentered) SAT math score obtained by students who took 4 years of arts was M=512. For students who took 4 years of precalculus, the math score was 59 points higher, M=571. The average SAT verbal score obtained by students who took 4 years of arts was M=461. For students who took 4 years of foreign and classical languages, verbal scores were 20 points higher, M= 481.
Thus, while there is a link between studying the arts and SAT scores, this link is only correlational. We do not as yet understand what underlies this correlation. In addition, the link between SAT scores and electing to study academic subjects in a focussed manner is a stronger one. Policymakers should refrain from citing the link between arts and SAT scores both because their claims imply that a causal relationship exists when nothing causal has been established, and also because the link between arts courses and SAT scores is far weaker than the link between academic courses and SAT scores.
Nonetheless, it is striking that students who study the arts are consistently higher academic achievers than students who do not study the arts. It is worth noting that the best independent schools in the United States have always retained an important place for the arts. It is only in our financially strapped public schools that tight budgets have led to arguments that the arts can be cut because they are not essential. Perhaps our independent schools have implicitly recognized that the arts are a valuable arena of learning, and that the kinds of discipline as well as self-expression gained from the arts are important in their own rights, irrespective of whether these lead to higher SAT scores.10 NOTES 
